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Salem Hospital
Salem, Oregon

= 454 Beds

= 400 Medical Staff

= 370,000 Population of

Service Area
= 77,000 ED Visits

= 20 Bed - Critical Access Hospital

Salem Hospital is the only acute-care hospital in Salem, Oregon, with the next
closest major hospital located approximately 55 miles away. Our major service
lines are: cancer, cardiac, digestive, neuromusculoskeletal, and women and
children. We have one of the busiest emergency departments in the state.
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Salem Hospital’s strategy is to improve the local market presence and

enhance service to the community; implement optimal service mix to support
strategic direction; and replacement/retrofit of our current hospital.



Core Commitments

= Quality
— Acquire and implement information technology to
enhance quality of care and improve patient safety

= Service

— Replacement of our aging
facility

These core commitments are the pillars to support our strategic plan of the
organization. We want to deliver quality, cost-effective care to the community.

Information technology is a primary driver in order to meet the objectives of the
plan.



Core Commitments

= Performance

— Deliver more cost-effective quality care through
utilization of technology and evidence-based
medicine

= Community

— Deliver IT systems which enable hospitals, providers,
and patients to access pertinent health information

= People
— Develop an environment which supports technology

These core commitments are the pillars to support our strategic plan of the
organization. We want to deliver quality, cost-effective care to the community.
Information technology is a primary driver to meet the objectives of the plan.



IT Strategic Plan Initiatives

Develop integrated clinical and decision support
systems to improve the delivery of safe, high-quality,
and cost-effective care

patient safety and productivity

= Implement wireless technology to improve workflow and
provide timely point-of-service care

Salem Hospital is in the processing of implementing the Epic System for the EMR.
We have implemented a wireless infrastructure that supports point-of-care service.



IT Strategic Plan Initiatives

Develop integrated clinical and decision support
systems to improve the delivery of safe, high-quality,
and cost-effective care

= Implement the enterprise-wide portal to support a

community-wide information network

= Implement decision support systems to support clinical,
financial, and benchmarking decision-making

We are planning to go live in November 2006 for the Emergency Department
Information System. The Enterprise-Portal is live and we are looking at Phase II
applications for the portal. We are implementing a Decision Support system.



Leveraging Today’s Strategies and
ECHNEIOTIESHOINIINGITOLY

Key initiatives position Salem well for the future:
» Integrated clinical and decision support systems

Salem’s strategic plan clearly is focused on the future of the organization, and how
the organization will serve the needs of the community. Several of the initiatives
Dennis spoke of clarify this position, namely the three data points covered on this
slide. Each of these initiatives creates a foundation of technology or beliefs that can
be leveraged for the future.

All organizations must ensure that decisions made today will have a positive impact
down the road. In the case of IT planning in healthcare, it is imperative that one
recognize future trends and predictions regarding hospitals and healthcare delivery
of the future. Itis only after this vision is understood can solid planning truly take
place.



Three basic tenants of future health
care delivery

1.Increased patient safety
2.Increased productivity of clinical staff! f
3.Increased cost effectiveness?

Management and delivery of data
to the clinician will be the
cornerstone.

Understanding the Hospital of Tomorrow requires one to truly predict the future!
Realistically, the approach best taken is to review industry analyst and expert
predictions and synthesize the material into a vision of the future that makes sense
when related to the planner’s personal beliefs and real-world evidence of trends.

The result of ongoing research has summarized itself into the following vision of the
future. This will be discussed in the upcoming slides. Primary research has
revealed that in the future there are three basic tenants of health care delivery:
increased patient safety, increase clinical staff productivity, and cost effectiveness.
While this certainly isn’t new, it is abundantly clear that the emphasis on these items
will continue to grow, and achievement of these items will be centered around data
delivery and availability to the clinician.

Breslin, Susan, MSN, RN, William Greskovich, MBA, and Fran Tursisco, MBA.
“Wireless Technology Improves Nursing Workflow and Communications.”
Computers Informatics Nursing Sept/Oct 2004: 275-281.

2Sensmeier, Joyce, RN, BC, CPHIMS, MS. “Transform Workflow through Selective
Implementation [Medication Safety].” Nursing Management Vol. 35 (12) Dec. 2004:
46-51.
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Knowledge Management (KM) for clinical decision
support will be:

1. A “system of systems™
» Voice, data, video, PACS
» Physiologic data and diagnostic information

2. Patient-centered for cooperative care*
3. Process-integrated critical thinking and evidence based
medicine®

The management of data to the clinician and around the patient’s care will occur
through the use of advanced technology. The goal is to provide data at the point of
decision to enable and support medical decisions and clinical practice. Coupling
data with standardized protocols/pathways results in the formation of a Knowledge
Management system of various resources.

The synthesis of data required to support these complex decisions and KM systems
requires that data be collected and understood by a variety of systems. In essence
this makes the KM system itself a “system of systems” — integrating voice, data,
PACS, physiologic data and other diagnostic information into a harmonious stream
of information. The focal point of this data integration is not the health system, not
the provider, but the patient themselves. The data, once obtained, would then be
processed through algorithms and pathways as well as human critical thinking skills
to determine and administer the care plan.

3Heib, Barry et. al. “Predictions for The Healthcare Provider Market in 2004.”
Gartner ID number: COM-21-1435.

4Tessier, Claudia, CAE. “Introduction to MOHCA and Mobile Health.” Mobile Health
Care Alliance Jan. 2003.

SBall, J. Marion, Charlotte Weaver, and Patricia Abbott. “Enabling Technologies
Promise to Revitalize The Role of Nursing in An Era of Patient Safety.” International
Journal of Medical Informatics 69 2003: 29-38.
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» Because the information management system will
become the focus of care, KM is critical. Itis the

“virtual” hospital/health system.

organizations each provide focused expertise and

services; however, the information system holds it
all together.6

Considering the impact and scope of the KM system itself, what matures naturally
from this concept is that each provider, service, campus, hospital, etc. within the
continuum of care actually becomes a specialized function, utilized only for its
appropriate function. The cohesive “glue” that holds the “future health system”
together is actually the KM system itself! It becomes, in essence, the “virtual
hospital” or “virtual health system.”

This allows for each provider or campus to specialize and provide absolute service
excellence, while simultaneously allowing the patient greater control over their own
care. The consumer themselves becomes the focus of the health system, and can
utilize the services that best match their particular situation.

6 Tyrol, Innrain. “Health Care in The Information Society: A Prognosis for The Year
2013.” Institute for Health Information Systems, University for Health Informatics
and Technology. 98, A-6020.

12



KM systems will require:

» Storage of substantial amounts of data’
* Rapid, error-free communication of data®
= “Mobilized” delivery of clinical data®

= Controlled medical vocabularies and workflow1°

Thinking of the impact of such a world can be mind boggling, so let’s just focus on
the technology aspect for a moment. A Knowledge Management system of this
type will require massive storage for data, as well as real-time, flawless, and
adaptable integration with other systems, applications, facilities, and the general
public. A link with a Health Information Exchange or Regional Health Information
Organization would also be required. These communications between
constituencies and systems would absolutely need to be rapid, secure, and error
free. This integration of data will be impossible without consistent and controlled
medical vocabularies to ensure that what one system is reporting is completely
understood by the other system. The absence of such a controlled vocabulary
certainly will cause significant error rates.

The users of this KM system would need to be able to both access and input data
from wherever they were in the community — requiring mobility. Mobility that is not
just within the walls of the hospital or campus, but also in the patient’s home, at the
patient’s work, and potentially wherever the patient is receiving or making decisions
about their care.

’Tessier, Claudia, CAE. “Introduction to MOHCA and Mobile Health.” Mobile Health
Care Alliance Jan. 2003.

8Ball, M.J., D.E. Garets, and T.J. Handler. “Leveraging IT to Improve Patient
Safety.” Yearbook of Medical Informatics 2003: 1-6.

Ball, J. Marion, Charlotte Weaver, and Patricia Abbott. “Enabling Technologies
Promise to Revitalize The Role of Nursing in An Era of Patient Safety.” International
Journal of Medical Informatics 69 2003: 29-38. 13




Technologies utilized in the vision:
Automated medication dispensing for the home

Automated beds with sensors and integrated
screen/data access!?

Security / RFID chips in pens, medication bottles, and on

the drugs themselves!?

Beyond Knowledge Management, what other technologies appear when one
considers the hospital of the future? Clearly, automation is king, given that the
tenants of the future are increased productivity and cost effectiveness. Automated
medication dispensing for the home involves the use of an electronic pill box that
not only issues reminders to the patient for taking dosages, but also asks the
patient about specific measurements such as blood pressure, blood glucose, and
side effects. The information would be sent to a secure monitoring center, where
practitioners monitoring the patient’s care can intervene if necessary. Since the pill
box is smart, it can even alert the monitoring center if a patient neglects to take a
dosage.

Just like the pill box, the patient bed is also predicted to automate. Integrated
screens with data access (as well as patient entertainment) are already on the
market today, however these new beds combine that with sensors placed within the
bed itself that monitor vitals and other patient indicators, adjusting the bed’s position
automatically, if needed. On the data access and security front, some companies
are attempting to place ID/Security chips in pens, such that the proximity of the pen
along with the doctor’s password will allow access to clinical information. Similarly,
chips are being considered for placement in the medication bottles to ensure that
the patient gets the correct medication. Going a step further, RFID chips the size of
a pin head are being developed that would mount on the pill itself, allowing the pill
and container to verify each other, and then verify the patient.

1Davis, Ziff. CIO Insight: March 25, 2005.
2“Smart’ hospital to improve care.” BBC News World Edition. 7 May 2003 <

'http://news.bbc.co.is/2/hi/technology/3004089.stm>.
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Other technologies in the vision:13
Robots at the bedside

Home visits by physicians
Community RHIO
Patient/provider communication

Personal electronic health records
Voice over IP

RFID

Biometrics

Natural language processing
“Real-time enterprise” data center4

The technologies predicted for the future of healthcare are numerous. Several are
listed here, and some of these, such as RFID, biometrics, Voice over IP, etc. have
been around for years, and are just now starting to become widely deployed in
healthcare. It is predicted that these technologies will be ubiquitous. When building
or designing the hospital of the future, it is critical that these technologies be
considered, and the environment properly architected to support them. If not on
opening day, certainly in support of the future.

BHealthcare Informatics. Feb. 2005.
1Govekar, Miland. Telephone interview. 29 June, 2005.
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Physical transformations in the vision
Increase natural light and airflow!®

Home-like patient rooms
Noise reduction measures
Location of resources and equipment

Support staff spacel6
Enhanced room organization to
facilitate patient observation

In addition to technology, the comfort of the patient and their well-being is critical to
wellness. The industry realizes the current challenges with physical environment,
and as such migrations to hospital rooms with these attributes will become common.
While some of these items seem obvious goals for patient satisfaction, a number of
organizations do not make the achievement of this a priority.

A quiet, home like space, with natural light, and airflow is certainly good for the
patient, but that combined with other features such as space for and strategic
placement of equipment also increases caregiver productivity.

Beyond changes in the room itself, the layout of the floor needs to be modified to
allow for ease of patient observation and access by clinicians. Today, the physical
layout of the nursing floor itself can create tremendous challenges in nursing
workflow. Add technology (such as a computer on wheels) into the mix, into an
already crowded room and it quickly becomes a recipe for disaster. These visionary
improvements are long overdue.

SKavitha Rathi. “Design 21st Century Hospitals.”

®Watson, Carol A. Ph.D., RN. “Integration of Technology and Facility Design;
Implications for Nursing Administration.” Journal of Nursing Administration, Vol. 35
(5) May 2005: 217-219.
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Mobility Infrastructure for all
communications

Ubiquitous Data Presentation

Adaptive Systems and
Infrastructure

Full Integration Real Time Compuring
= Between systems £
= Partners/affiliates

= Consumers . Awhenicarion
\ E:|'1l|'|1‘3'
= RHIO

Given this glimpse of one possible future in healthcare, how does one plan and
design properly for the “hospital of the future?”

It is clear that several technology components must be in place that act as the
foundation upon which to build the complete information system. The infrastructure
should have a Mobility focus — ensuring that a solid and integrated mobile and wired
network is achieved throughout the enterprise. The security infrastructure needs to
be consistent and adaptive; allowing for identical authentication techniques
regardless of device, data type, application or location. Further the infrastructure
itself needs to be designed as “adaptive” — allowing for communication to/from other
health systems, providers, consumers, etc.... whomever your Knowledge
Management system will need to communicate with in the future.

In addition, the data that is presented to the end user has to be widely available
(wherever the user is at the time of need for information) and able to be interacted
with on that user’s device of choice. This mandates the need for integration
between the traditional campus network and partner, foreign, and public networks.
On the end-user device side, the user’s device of choice may be literally anything!!
The Adaptive Presentation Layer component of the model pictured must translate
the data and associated application logic/rules to that user’s device of choice.
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Once in place,
foundational
technologies can be

continually expanded to
move toward
current vision.

Real-Time Compringg
Tiara Genter

Technology
obsolescence must be

predicted \wmfm

Planning for the future requires planning for (and counting on) the technology
lifecycle. Each of the components in this foundation technology model have a
distinct lifespan. The wireless networking technology, for example, will have an
average lifespan of just three years. The plan and design for the new facility needs
to take that into account, while simultaneously allowing for the expansion of these
same technologies as demands and technologic advances occur.

The expansion of the foundational technologies is a continuous process. In order to
ensure that the organization is on track with modifications or improvements, care
should be exercised not to implement any technology that does not scale not only to
the breadth of the enterprise, but into the future. This can be ensured by measuring
ongoing technology investments against the technology vision and strategy. To
ensure market and predictive changes don’t impact the validity of the vision, it
should be periodically updated along with its associated strategy and designs. The
hope is that the original foundation implemented during construction is still viable for
technologies 10+ years down the road.
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New Facility
» Phased approach

» Phase | to be completed 2008
— 120 Beds

* Progressive Care

* Medical-Surgical
— Emergency Department
— Imaging
— Operating Rooms
— Cardiac Cath Labs
— Sterile Processing
— Respiratory Therapy

Our first phase of our facility replacement project is in progress. We are designing
the facility with consideration of new technologies to support the departments listed.
We are considering all the technology of the hospital of the future that was
discussed on Slide 15.
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